Male Lutzomyia longipalpis (Diptera: Psychodidae) form lek-like aggregations on a range of host animals, to which females migrate to mate and take a blood meal. In so doing, females act as the vectors of American visceral leishmaniasis in humans and canids. Host kairomones and a male pheromone are thought to be important for aggregation formation. Stimulated by interest in the development of a semiochemical-baited trap for fly control, a technique was developed to mark flies with minimum disruption of their natural behaviour, and employed in a set of field experiments to investigate the role of host and fly factors in aggregation dynamics. Males arrived at aggregations earlier than females, at a rate dependent on the abundance of resident flies and hosts. The immigration rate of females was dependent on fly abundance alone. The emigration rate of males decreased as fly and host abundance increased. The emigration rate of females was greater than males, and increased with host abundance, but decreased with female abundance. It is argued that male behaviour maximizes mating success, whereas female behaviour depends on the rate of bloodfeeding and the reduction of travel costs. Between nights, most males returned to the site of their previous night's activity, suggesting that flies may memorize a 'familiar area map'. These results raise the possibility that, without the addition of pheromone baits, insecticide spraying programmes that do not achieve blanket coverage of aggregation sites would not significantly reduce the fly population, and might increase parasite transmission between suceptible hosts. 1997 The Association for the Study of Animal Behaviour
Sandflies of the species complex Lutzomyia longipalpis (Lutz & Neiva) are the primary vectors of Leishmania chagasi (Cunha & Chagas), agent of American visceral leishmaniasis in humans from Mexico to Argentina (Grimaldi et al. 1989) . Only the female takes a bloodmeal, which she requires for egg maturation, and in so doing can transmit the parasite among canids, and from canids to humans. At dusk large lek-like aggregations of males and females assemble on or near hosts where bloodfeeding and mating occur, and by dawn flies have departed for unknown resting sites (Quinnell & Dye 1994a). The major foci of this activity are animal pens, and in particular chicken sheds, where thousands of flies may be caught in a single CDC light-suction trap, 10 times more than in houses (Quinnell & Dye 1994a) . Females are catholic in their feeding habits, seeming to discriminate between hosts on the basis of size only (Quinnell et al. 1992) , and the difference in abundance between houses and animal pens is principally a result of host accessibility (Quinnell & Dye 1994b) . However, the distribution of males and females between similarly constructed animal pens is also typically highly overdispersed (Quinnell & Dye 1994a) , with the majority of the flies caught at only a few host sites. This cannot be explained by differences in accessibility.
Of the factors that might affect the distribution and development of aggregations between animal pens, semiochemicals have received considerable attention, with a view to producing a trap that would attract flies to a bait in numbers similar to those seen in chicken sheds (Brazil et al. 1989; Ward et al. 1990) . Two classes of semiochemical have been studied: host kairomones and a pheromone produced by the male Lu. longipalpis (Lane & Ward 1984; Lane et al. 1985; Phillips et al. 1986) . Cage experiments in the laboratory
